The importance of anaesthesia in ophthalmic surgery is more fully appreciated today than formerly. The complex and deliberate manceuvres of modem surgical technique have only been made possible by developments in this field and many would now agree that the vitreous is kept in place by anesthetic methods as much as by surgical dexterity. Now anesthesia has not only become more efficient, it has become more diverse. Not so long ago the matter was simple enoughthe patient either had a 'local' or he had a 'general' -and the tendency still exists to think and speak in these oversimplified terms. But modem anwsthesia offers a large number of different methods, and many of them cannot properly be described either as 'local' or 'general' in the traditional sense. Patients also, along with the operations they are to undergo, present a wide variety of problemseach in fact uniquefor which the appropriate method must be found if both patient and surgeon are to have the best chance.
Both surgeon and anwsthetist, therefore, must abandon the older more stereotyped approach and concentrate on the selection of anesthesia for the individual case.
Methods Available
The objects of anesthesia are to relieve pain, anxiety and apprehension, to produce muscular relaxation, and to provide hmmostasisand they must all be attained with safety. The need for the relief of anxiety and apprehension arises, not only on their own account, but because these emotional states cause a severe generalized increase of muscle tone, which affects the orbicularis oculi and the extraocular muscles, and a tendency to hold the breath which causes venous congestion.
These objects are attained by the use, in varying combinations, of three groups of drugs whose main surgical effects are basically different: local anesthetics, basal sedatives, and inhalation anasthetics.
Local anasthetics act on the sensory and motor nerves in the area where they are used and are very effective in relieving pain. When properly placed they produce a considerable degree of muscular relaxation, especially of the orbicularis oculi, and some degree of hemostasis if they contain adrenaline. But they have no effect on anxiety and apprehension, which are central in origin, so that relaxation and hemostasis are rarely complete when they are used aloneespecially in anxious and apprehensive subjects.
The basal sedatives such as the phenothiazines and pethidine are particularly effective in allaying anxiety and apprehension. They produce mxarked generalized muscular relaxation, easy quiet breathing, and varying degrees of hypotension, as well as so-called potentiation of the effect of local anmsthetics, anti-emetic and hypnotic effectsall conditions of the greatest value in ophthalmic surgery. However, they are not anesthetics in the ordinary sense for they do not produce unconsciousness or immobility and any pain impulse not controlled by local anesthesia will get through to the cortex and may cause a severe reaction. These drugs, therefore, are complementary to the local anesthetics and form an excellent combination with them for many purposes.
They have their limitations and disadvantages, however. The younger the patient the less effective they are, and they cannot be used as the only form of systemic medication in any operation where pain cannot be completely controlled by local antsthesia. The hypotension produced may be markeda factor which sometimes gives rise to anxiety in elderly and arteriosclerotic subjects. Being nonvolatile they have to be administered parenterally, which makes estimation of the dose a matter calling for skill and experience; and elimination is slower than with inhalation antsthetics, which makes recovery longer.
Inhalation anacsthetics produce unconsciousness and immobility as well as controlling pain and giving some degree of muscular relaxation. They are volatile substances administered by inhalation through an intratracheal tube which gives complete control of the airway and allows the use of muscle relaxants. The blood pressure is not normally affected and rapid elimination through the lungs allows rapid recovery.
Unaided, inhalation anesthetics often do not produce adequate relaxation of the extraocular muscles. When relaxants are added this condition may be improved, though often at the cost of imperfect hmmostasis. The classical objections to inhalation anesthesia for ophthalmic surgery are post-operative coughing and vomiting. These have been largely removed by modem techniques of intubation and the use of anti-emetic drugs such as promazine, but they have not been completely eliminated.
These are, in outline, the methods at our disposal and they can be used in many different combinations. The factors which influence the selection may be discussed as they affect the patient and the operation he is to undergo.
FACTORS AFFECTING SELECTION
The Patient Age is a very important factor here.
Children almost always need inhalation antsthesia except for completely painless procedures such as fundus examination which can sometimes be managed with suitable sedation.
Adolescents and young adults are more resistant to sedation than older people and need larger doses. Where local anesthesia alone is insufficient, therefore, it is often wiser to use inhalation antsthesia with intubation especially for procedures such as intraocular or squint surgery in which relaxation is important or pain is difficult to control.
Adults, especially in the older age groups, respond well to sedatives and the combination of graded basal sedation with local anesthesia gives excellent conditions for all procedures which do not involve pulling on the extraocular muscles.
The presence of general disease will influence the choice of anesthetic method.
Diabetics should not remain unconscious or deeply sedated for long after operation, so that urine specimens can be obtained and fluids given by mouth as soon as possible. A combination of local anesthesia with sedation at a moderate level is satisfactory, but some anesthetists prefer inhalation anesthesia with intubation so as to allow better control and more rapid recovery.
In the very old or those with severe pulmonary or vascular disease prolonged deep sedation may be felt to be contraindicated. A very light plane of inhalation anesthesia, combined with local injections to control pain and assist relaxation of the extraocular muscles and orbicularis, may be preferred. On the other hand, such patients often respond well to very small doses of a suitable sedative combination accompanied by careful local anesthesia. It should rarely if ever be necessary to subject such a patient to an important operation like cataract extraction under local anesthesia alone. It may be necessary to restrict dosage, but some suitable anesthetic combination can always be found to give both the patient and the surgeon the help they need in what, is often a critical procedure. The wholesale expression 'unfit for antsthetic' has no place in modern practice.
The Operation
Operations vary in duration, in the depth of anesthesia necessary to control pain, in the importance of muscular relaxation to success, and in the importance of success to the patient. Minor plastic procedures undertaken for cosmetic reasons present a very different problem from sight-saving operations such as cataract extraction in an only eye. While safety must be the first consideration in the one, a small risk may have to be accepted in order to provide the conditions essential to success in the other.
Intraocular surgery: The most important factor in intraocular operations, especially cataract extraction, is relaxation of the extraocular muscles and the orbicularis oculi. This is very satisfactorily achieved in most adults by a combination of basal sedation and local anasthesia. In children and some adults, as mentioned above, inhalation anaesthesia may be preferred and can provide ex-Section ofOphthalmology 981 cellent conditions for intraocular surgery. In practice the decision must depend to a considerable extent on the experience and preference of the anaesthetist. If he is a master of both techniques, my preference, after nine years of comparing the two, is for basal sedation with local anmsthesia.
Squint surgery: Local anesthesia cannot overcome the pain which arises from pulling on the extraocular muscles in squint operations, so that inhalation anesthesia is necessary both for children and adults. Whatever method is used the plane of anesthesia must be deep enough to prevent the bradycardia which results from the oculocardiac reflex.
Detachments: Local anaesthesia with sedation is usually inadequate because of the traction on muscles and because surface anesthetics tend to obscure the fundus view by their effect on the corneal epithelium. The conditions are best met by a non-inflammable inhalation aneesthetic with intubation.
Lacrimal surgery: In lacrimal operations hemostasis is the most important factor, for without it accurate plastic surgery is impossible. Inhalation anisthesia with intubation combined with hypotensive drugs gives excellent conditions. However, basal sedation, given by the intramuscular route, combined with suitably placed local infiltrations and surface anaesthesia of the nasal mucosa is also very effective and reduces bleeding to a minimum so that a sucker is unnecessary. The systemic effects of this method, which I have used as a routine for the last eight years, are less drastic than those of the hypotensive techniquesindeed the presence of an anesthetist is not really essential.
Enucleation: In children or young adults inhalation anesthesia is usually necessary, but in older people, for whom the operation is more often required, intravenous or intramuscular sedation with local anaesthesia, including a large retrobulbar block, is greatly to be preferred. The relative absence of bleeding, compared to that in cases operated on under inhalation anaesthesia, is striking. No packing of the orbit is necessary and the length of time needed, both for the operation and for convalescence, is greatly reduced.
Plastic procedures on the lids: In adults local anaesthesia alone is most satisfactory for simple operations on the lids, but some sedation may have to be added for the more extensive procedures. Children and adolescents usually need inhalation anisthesia. It is now generally agreed that the ascending reticular system of the brain stem exerts a regulatory action on the cerebral cortex and determines the level of consciousness (i.e. awareness of self and of environment) with all its graduations between deep sleep and the fully alert state (Feldberg 1959 ). The reticular system is a complex neuronal network which extends throughout the length of the brain stem occupying a position roughly between the main motor and sensorytracts. Part of it has long been familiar as the formatio reticularis in the medulla but its function remained unknown until development of micro-electrode recording techniques made its exploration possible. The first discovery was that a descending system projecting to the spinal cord played an important part in regulation of muscle tone; it was in the course of investigation of this system that a chance observation by Moruzzi and Magoun revealed the existence of an ascending system which on stimulation evoked EEG changes in the cerebral cortex which corresponded to the alert or wakeful state (Moruzzi & Magoun 1949 , Magoun 1955 .
The region from which these effects were obtained was in the neighbourhood of the tegmentum, the subthalamus and the dorsal hypothalamus. Subsequently it was found that peripheral stimuli delivered to somatic, cranial or visceral afferent nerves induced the same changes. Further studies with implanted electrodes in the lemniscal system, the reticular system and the cortex revealed the existence of a dual route to the cerebral cortex. One travelled direct to the cortex through the lemniscal pathways and had a short latency whilst the other passed through the reticular system and had a long latency (French etal. 1953a ).
Finally, it was shown that destruction of the areas in the reticular system responsible for arousal rendered animals permanently comatose with an EEG record of deep sleep, unalterable by even the most vigorous stimulation, although conduction along the main sensory and motor pathways remained unimpaired. On the other hand interruption of the lemniscal pathways left the animals capable of waking and sleeping normally and of being aroused by peripheral
